Pulmonary surfactant phospholipids modulate priming of rabbit alveolar macrophages for oxidative responses.
We investigated the effect of individual phospholipids contained in pulmonary surfactant (PS) on the macrophage-activating factor (MAF)-induced priming of rabbit alveolar macrophages (AMs) for oxidative responses elicited by phorbol myristate acetate (PMA) or opsonized zymosan (Op-Zym). AMs were incubated with MAF with or without phospholipids for 18 h. After incubation, oxidative responses were elicited with PMA (0.5 micrograms/ml) or Op-Zym (250 micrograms/ml) and monitored by chemiluminescence (CL) assays. The data indicate that natural surfactant inhibited MAF-induced priming of rabbit AMs for PMA- or Op-Zym-elicited oxidative responses. Artificial surfactant inhibited PMA-elicited CL responses but enhanced Op-Zym-elicited CL responses. Individual phospholipids differed in modulative activities. Dioleoyl phosphatidylcholine (DOPC), dipalmitoyl phosphatidylglycerol (DPPG), and phosphatidylinositol (PI) inhibited MAF-induced priming when the oxidative responses were elicited with PMA. Whereas DPPG inhibited Op-Zym-elicited oxidative responses, dipalmitoyl phosphatidylcholine (DPPC) and DOPC primed AMs for increased Op-Zym-elicited oxidative responses. DOPC did not affect the binding of phorbol dibutyrate to AMs, which suggests that reduced cell binding of phorbol ester was not responsible for the inhibition of PMA-elicited oxidative responses in AMs treated with DOPC. Similarly, DPPC, DOPC, and DPPG did not affect the number of zymosan particles phagocytosed by AMs compared to the control, which suggested that enhanced or reduced Op-Zym-elicited oxidative responses by phospholipids were not due to altered phagocytic activity of AMs. In conclusion, our data indicate that individual surfactant phospholipid differently modulates priming of AMs for oxidative responses, and the effect of individual phospholipids does not account for the effect of complete PS on priming of AMs.